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(57) Abstract: As shown in FIG. 1, this operation processor comprises a register array (11) that has a plurality of registers each 
holding any value according to the write address Aw and the write control signal Sw and outputting a value according to the read 
address Ar; an ALU (12) that performs calculation on the value, a decoder (13) that decodes an operation instruction included in an 
operation program AP that allows the ALU (12) to operate; and an instruction execution control unit (50) that controls the register 
array (11) and the ALU (12) to execute this operation instruction. The instruction execution control unit (50) selects one of the 
registers according to the operation instruction and, according to the value held in the register, executes register-relative register 
addressing processing to select another register. 
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3 0 7^i?*&^l/^**T*fc5#'g\ 09*.»& ALU (Arithmetic Logic 

unit : ^mwrnm^^-v m oMmmt^K'-^^xt^ytfjy 
zmfe-tzmm lt k t , to Lit mti-rz £ 5 tar £ ns„ 
^i-5fcfe©»t±}LOT^^y out, rom^5) -fo^mnmwtm 

f££fr 5 #frfi ^©»fe £ , * <DWifc%ft 5 fc © t 
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*> 5 o mmizT ? * ^ $ *t § s?* * m a 7 ^ * o -c&^ 

5 £ft3 0 

£C5t, tt^^©**«HI»»fcJ:ft«r, mT©S*£J;!9, 

® ^tB^^y ^T^^^-rSfefeOT^-fe^l^W^^S- fCfcS, -ft 

^-#mmk&tixmw-mm%no£ o vastus (w^w^yrK 

(D CPU^ RAM, ROM$©«ffi£l^y:/tC|^bLTi^y:7W 
20 ^a = vif3.^«*^UJ:5i bfcStete* m-^mfc? v 7±fc CPU?: 
E«U *©Jiffl»fcRAM^ROM«*B1ti-»^ife#J*A.6>fta. 

»ae©iftiJb&sj!.»«>fei\i 

J6©$J&f;£, 1 0 fc> h©^tfy M*9, i©10 If y h^#:^-#(^^§ft 
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• * (Programmable Logic Device ; P LD) \C <£ V ^o/nty 
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U) {cJfc^T^MRJ^^ey w«Hffi»*Sr«3ti-S vs^fiftb^y T KWy>v 
^a^#LJfe< «#5£©C PU<9*K:RAM^>R0MO4$tg£& , 9 

atr^as-ets©-^ waasteasriiff-r* - 1 , cpu^, ram, 
^fy^±i*^ y ^/uxwfimajidit*^^* u ^ y w& 

Mfr&t>tX\>'*Jx#T W&tWUUf/B^y &WJ&*-S I«l 

25 ^'\t<o^mm^m^m^ntcmmmm^^xu^^^Tu-f, mmvmm 



WO 03/081422 ^^PCT/JP03/03716 
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10 frrsiSfcfcSttS. lot, ^s?^^©ttM«(AK:iSC-CRrsESnfc*^© 
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»ic*<5 v ^x v i?* 9 *a*t s?^ * r k ^ y y y zmrn- z it » & 

* * i Srttffi LT i/v?* w?**T K y y *sy?$&(-*mrt SStlttl 

hft**5nu zzxm7t&ntcmMM£<D$}^Km^xmm<D 

y^x 9 «r«febTffi*©»lJ|E tUffr 5 «fc 5 
£ <z>|g 3 ©aMfc&afcifeK: i tiff , ^0^7 Affr&^-CFr£©7°c< ^ 7 Afi 

m%\Z.T?± y*S*$\-m^&(D<fo^%±y ht%ZktfX%Z> 0 t£o 
HfiOffiljlttKlJl 

n 1 1 oxm* t ttoiiwf 1 0 0 om&mtt 
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@2«, VS^TW 1 l©rt««^««r*f ^ny^BB-cj>5 0 



WO 03/081422 ^^PCT/JP03/03716 

HSAHaSEftttJMQgUtlttl 0 0X?ifr!9&91%^«^M£^-7*-•r 
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t>!3Ett77 ?Vtn<Dft®MVh ho 
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HI 5 ft, l^** r 0~r 1 2|Ott«Bt0T'fe6„ 

13 6 ft, a^S^gl 0 0CD»^J^i-7ci-^^-h-efc5o 

0 7 itt&BHlctf S£ 2 ©HMJ £ LTco^^Ma^g 1 0 o ©#j(8M**^- 

10 ^mwfyf(D^mm^hh 0 

m s ft, mwtommm iooowt? Miigw^r^EBi-e*^. 

H9ft, o o©EIM*f^**i-H-e*5. 

15 m 1 2 ft£sjfL&s^g ioo o@e«Nf^i&#i"i§iimcBi't*2>s. 

HI 1 3 ft, *H^t#5l3©HIit UtCf^I^fA 1 0 

0i4ft, jsntfea^^A i om^3{t5toaM^i"7n— ^^r-hT?fc5 0 
mi 5ft, #mmfc&z>M4<DmmmtLx<D-?'(fw?v± 1 yy-i o kdi 

20 jSW^WBy^HlffcS. 

01 6ft, i/t?**TWll* ©rt!BJ«*«Sr**f^oj/^H*C*>5o 

01 7 A~Hl 7 EttW^n^o-fery-iM 0 1 Tf«CtHR5*^<0«3i««r^ 
t7t-vyhT**)5, @17Aft^«#Flfc#5l oad, add, c 
mp#^#5tM, il7Bft^H#F2|:«51oad, add, cmp 
25 ^OjffiM, SI 7Cft^fi#F3l^5 1 o a d, add, cmp^ 

ommm, mi 7 Dn^mmn f 4 load, add, c m p^<om 

fflHRXf, mi 7Ett^l#F5«j umpi^oi5iWIH**U 
Hi 8A-01 8Dft^#3it!:fett5e3*rt*MSr*1-*H-e*>S„ 018 
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r<WJ{2, ^©RSSrfffttfctW-efcotx CPU^, RAM, ROM 
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%-fflmm%rswKm<3^x&M(Dm.&&wu ittiLrK^ArCid 

25 V^Ttt»X^«l*Y«©|ISrffi^i-6 «fc 5fcftS*i*. W*9T W 1 1 fa* 
Mx.fc£, 8 1 9 2fiX 3 2 b i t <DV*Jxjr&WLVbtl5 0 :©^^^TW 
1 liZ.l$mMU<n—Wb ft5Wm%aM$i%x.-y h (Arithmetic and Logic 
Unit : UTXALUt^^o) 1 2^7*-^^#j»L 2 0^1^1^^!), 
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WlPflr#S 3 SmaE^T&jgSflS. ^WflTWIfcL 2 0Wt ALU12© 
te7y^lfilK5 8, 511, t^^56, 5 7, 5 9^g^£;ft/rV>.5 0 
5 x- L 2 0 fcfrtDATA, MXfit, JD#YttWfci££;h/5o 

£©*JMkai61Il 0 OfcfiALUl 2«r»fP**6fcJe>i::*^«W»|J UXT 

(ROMt/V) 14&W&t&tlX&*), ALU1 2C0^Kl{fMM^^7 P P 
^7^AP««i©^ (Instruction) XfeM£tlZ> 0 ROMt/H4ii^ 
10 o/7A*?^ 5 4/5>b©#!7y htti*flr*S 5^<3V>T^yn^7^A 

5±5H:j&$*t6„ ^lill 3 SROMt/H 4d»b«*ttl$^fc*l 

«f&O^Sr#»UT*^{a«Iffi#S 4, ^ffi-tS 9RO«#9l*flr#S 1 0 Sr 
15 3§£1"5 J: 5 fcft£*l5 0 i^HHf^S 9Ktt 1 o a dffr^\ add#^ cmp 
j ump^*s^4*L5. #3lfcfB-i-S 1 OfcttT 1, 
±Xj?m#2, V'^mrO, rl'-'l, 7 9^18 (flag 
condition) 2fet^^^T-KV^W^*^5 0 ♦❖IWIHt "^S 4 ttifl^ttffi L 
^x-b^v— ^5 2^ttl^J$n5o -©SlT'p^yAAPiat 

25 xMWt£thtcmn^zmfiir?)tc&\zui?x?T 1 iwalui 2%m 

^ttiL^X— hv<>-y5 2, t^^53, -fn?? (PC) 5 4, 
+ l-f^!)^^55, |l®t^^5 6, |20tt/^^57, A^fflO 
t^^59, 7s^|Hj&5 8, 5 10, 5 1l*r*LT*sD, 
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&%yv# 5 4&U ? H : fT* , r- WV-y5 1 £$J$i-f-3o 09*.fi % 

>5 2ttf'3^1 3^fe^{f#S 9^#§IM-tS 1 O^HfT^X- W 

5 ix-y 5 1 -tti^$^i§ b&fc-fo^mnfflmt-%s 2 9 &w*i-£o 

JlfT^X- Wf— V5 KUiALUl 2, t^^ 5 6, 57, 59, 7 * 
^tH{&5 8, 5 10, 5 1 lj>mWi&foX^% 0 6 (Offi^Mlij LT 

Ki^HL 1 4%fr&VXVi?x?7 W 1 -£<£>A#M:x-^f 
■S-^L 2 0£tf7 KW^IItlL 3 3 fc#*^£*V0^ 0 ^fcHUT Kl^^A 

©ttiAtttW F>^IL 1 3mit^^7K 1 iKmmisft. * 

(DAtlitT-^iB^L 2 ORXIT K^m*»L 3 4 {£#*^c£;}xW-5o 

#a*r Fv^Awxte^&^SifTT Kw^AwtDv^^^ii^-rsfcfe-efe 
So ^^^5 1 xit^mnmM-^s 2 9 ts^r^©^^^ 

KV^AriSliJ*$jl5. ifcJI^fcBU 7S/^WfB-§-S3 4^9y^HIj^5 8 

mUJ>jS*L, 7 y ^016 5 1 OJdtt^y^iWWflr-S-S 3 8^f±S7}£ti6o 

w * 5 3 #WMiisfrx# o , «»lfs 2 8 m*-^-c>r y * y h m 

SttUff*^ WS'-l/B l36»bttJ»SJl*. ^^^^ hffi;W§-S7& 
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15 5o »a*HffTK^Awttllfi l ^y-b^^->'5 1 5 7fcttl 

-fel^* 5 9{ix-^^ 1 9 A, U^^TW 1 1MALU1 2 KlSSffi 
$jh/r*3?K 1 9 AJ&»fcJft 9 (DATA) > ^^7W 

1 l^tm^$tl-5«Xfit COnftYffi) XfULUl 2A^W***L5»fitfe 

20 *|ftZ©V>-f tt36^»^IW»^#S 2 4 fc2£^-CA**Jfll-*3 «fc 5 KfcSftS. 
7yflHllS5 8lil/^7W 1 1 OSgfflL*K- h £ ALU 1 2©WR:ftife£ 
Jh/T*3?K ?y?-tt#Mt#S 3 4(^<3V^TW^^ r i ©ttJ^MfiXfc? 
3£5fvl&£ti5o 7y^HIS^5 1 OiiALUl 2 ©Jfc«tti*a5^KiSM»$*lT 
*5«K 9y^1W#flr*S 3 8i££<5vvC-|fc|fcfctHi-£S 2 2lr7 5'ftt % 77 

25 fim (flag condition) ft 2 3 SrttJ^S ± 5 t^StbS. 9^^0155 
1 ltti^WTK l i©RWU-fi7Kv^i 9B£©WfcSM*$ 

tLTfc(9, 7yfiiEfS 1 7|C»<5V^-C^MWTK^ (address) Sr^y^-T 
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W*Arfc^V^fc£&*lfcW?**r i ^fe? 5 -* (DATA) trW^ffli-J: 5 
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WO 03/081422 Jfe ^^PCT/JP03/03716 

K28bi t fcfiS?* isTT K IsXtmft $tb-5o 77^Wi3 EtC^-f 
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5 zero flag*! |"0J TfcSi^ldMflfcl**- J: 5 fcft &tl5 0 ="~K T3J 
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10 *©W?**r i fcM£tWUif^ r 1 j ML, ^O^^ r i ©1^^ 

(Instruction) # I 1 ~# I 4 «ROMt/H 4 ©iiyo ?7 A AP fcfBxfc 
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fC^^r 1 OOttfcU r 1 0T?7F£tl3 Wv?* ^ #-§-<£> Wi?*^ r 1 1 © 
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r 0~r 1 0 <D%}nm$^~ftl-b TO J Xh <9 s l^*#r 1 1 <D%)Mm$ 

r 1 J , r 1 2(D®MW& r 1 0 J XhZ> 0 H4^Lfc^# I 1 z 

M?r~f5Wr&s 1115(^1-1^^^ r io©fli foj XhZ><DX\ U-^^r 
0^jIiR£;ft6 o r OOmX'frZ TOJ ^tttii baK- M 6 

5 ^T^^rllOltfcS r 1 j ^®gttiL* 0 -h 1 6«^tH$ 

B4l:^Lfc^# i 2%HfTi-5#^tt, gis^-fi/v 5 *? r i o<Dmx 

10 TOJ KW^rllOltfcfi rij flSflpJfSft, *©»JlLjfel© 

rij asu^** r i oM^5 D rtitJii?, &©i^**^s&g;W£ 

«t5K:*$^5. H4fci3%Ufclflhfr# I 3££frf3»£\ zero flagOfcj&s^y 

UTW^^ r 1 0<DU TOJ £t^**r 1 2©0tT?fc.5 I"10J £tf$Jfc«3 
15 tb5o 

rcD^|-e^ vv 5 ** r i o©ffi r o j ^v^^r i2©i rioj 

t£%<DX\ zero flagKltt l"0j h$ft£ 0 zero flagfc rij h§ 

tbS^tt, W^**r 1 OOm ri OJ £ l/v 5 *^ r 1 2 0*1 l"l Oj k&—& 
Vtzm&Xfo% 0 g|4t^Lfc^# I 4£Hfrf5#£\ zero flag^ TOJ * 
20 ©*caO»Sr^# I 1 fcgH" (LOOP) 0 ±fB©»fjs# 100, £9 <b V- 

^^rl0©tii5 rioj tftU, & r 1 OCOfjS r l 0 J t^^r 

1 2©te ri OJ btf—§Ct5<DX\ ^# I 3{Cj;t?zero flagtf* T lj Ic-fey 

m^x, ttmte#zMio&X9mttKwxgtt*#!msmi oo© 

25 IfcflsflfcflWH-*. H 6 tttt#&ai&11 10 0 ©l&fWKfc***-? n-<7-*- h"C 
SI 0 0lC«:»a*T KV^AwS^t^lMfSwici^Ntftf©!!: 
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RVs BUILT KW^Ar icS^^^MiUAtSV^^TW 

jtHcoV^Tte, 0 5iC^bfcJ: ^Jx-ff, 13fiOl/^^r0-rl0O 
^SHt^-fftfc TOj W^^r lKDlJMt^ r l j s UV*?r 

5 \2<D®M\m r l o j -?&5 0 ft feo3Mt£## Hfr*:r- 

irl^* 5 7#$MIRM#P{f-S§-S 3 Hzm^XlsVX? r 1 0, W?** r 1 1 

r i 2^51^1-5 ^tt\ -£oUj$Hi: I"0J , r 1 j % noj tf* 

10 ^tl^Sj^#^LT, IH 6 ^•f7n-5 L ^-h©^7 i iy7 p AlT\ $f\ 
fn-^i 3liROMt/H 4^bif /p^7A AP£gtf]& 
9, ^#^n^7^APSr^U-C^^# I i~# I 4^iHir^ 0 Z<Dk 
f^^l 3-e«E!4-C^^Lfca«M0 5 0 0 1 4 0 0 BhiCioT^^ 
Wadd [r 1 0] , r 1 1 K:#5«3MH*# I 1^, MMT»4 0 0 1 4 

15 0 OBhfCioTi^ftSa d d rlO, r 1 1|:#§SI^# I 2, ii 
iT*8 0 0 1 4 0 0 ChtioTi^ cmp rlO, rl2l^5lM 
^#13, liStE0 0000 00h(uiott^tl§j ump nz, LO 
OPt#5J|»^# I 4£$tBU -*Lfe©SSIMM^# I 1~# I 4^fe % ift 

20 s 9s.^s 1 otmn^T—b-^^- V5 l^tu^-r^^^jiiTfe^^^. 

#5l^ff#S 1 0\a$T?±Xjjm# 1, T^i?*#&#2, k^mrO, 
rl'"i, 77^1 (flag condition) S^t^TK^f^IJi 

25 7j$Jl5 0 

5 2 ©ifr^ffi UMWfcgfrTadMH*# I 1 *S»t» 5 , 5001400 
BhlCiot/T^llSadd [rlO], r 1 li^^t-^^^r 1 
0£5i#i-f§ o i<2i# s T Kl^flMHUL 3 3 lew?* ri OJ 
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x-rzo msm&fe-%rs 3 2 stewc* w * 5 6 #7 k^§*il 33*1 

Rt5t5m. r ft KffiL7Kv;M*L14fcW$>**## ri 

oj 1*1 oj « 7 W 1 0© 

l^**r 1 OtKWTK^Ar ittM^bilS, 1^**7 W 1 1 
5 tliW^^ r 1 OflSaftSfbS. r 1 0 ©flttt I"0J T?;fc6 0 

TOJ fiifflt^- h 1 6j&>&9*-*f3*fcL 2 OKlffl^-f 6 «t 5Kl*$*l5. 

#3 ft 3. £ft£*fc. H*T*7"— hvi/-^5 1 «ii^M1f-5§-s 3 2{£g<5 
VNTx-^-^L 2 0 5 J: 5 fcSftSo -tact »K t^^56tt 

fl&fcfcHL7 Kv*|*L l 4fcvs?** riool ro j £Ht|;*j1-5 J: 5 fcfcSo 
I/^^7W 1 0^«§ft3 o 
15 ^LT, X?y7A4fcffif LTiKJMhfr* I lidS^V^T^^V-v 5 ^^ r 1 
l£Sft-t-5o ^fT*^- ^5 1 «:3KRftI«l«# S 3 2&i? 

1/^* 5 6 fcHtfj LTir 5 6t l J:!3"RltliLHfT7 Kv*A r &»ft1-$«fc 
5t--T5o £ft#fc^ 7 KW^IIf IL 3 3 iCilil Lltf 7 K A r tVXi$. 

riu Srm^-rSo -©IB r 1 1 j a^^rw 1 n?^***-"""- ri 

20 1J OVVxf r 1 1 ZMb-tii-fT LTjfiV^ftSo 

H» r l j £ftfc:J:»K Sgtt!U7KV^Ar fcg^lvtl^X^r 1 1 

jflS"»R$ftS. £OMiRi££oTi"SfflL*~- M 6d>&7* ? -*ft-"§-$'L 2 O^W 

s?**r i i©iti>MrT?&5Ytt= r i j ^a^-rsj; 5(-?fe$tt5o rftbw 

»J;^ x-^f#i^L2 OiCffi^ftfct/^** r 1 1©Y1= rij t. 
25 9y^iail5 8©tH#T?&5Xfli= TOJ t^ALUl 2(dA^^tb5o o£ «3 , 
1^** r 1 O^gH" r OJ jCioT^jt^ftfcl^*^ r ooxl= 
TOJ (v^^ffi*H>^^7 KVy^^*^lcJ;or«RStL*:V^^ 
rO©HD tW^7^rll©Yl= l"lj t^ALUl 2(CA^$tl5 0 
^LT, 7f y/A5T^^^r 1 l«f5Yl= dj 
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^l^^^T Kl^yiX>'^Ma}Cj;o-C^$tlfcWv > ^^ r 0©XI= Toj 

3M^&*i1*JMJ<fr{MJ'S 3 5^A**tb-CV>S 0 rtbtCfc «9 . ALU12t 

tex= roj «KYffl[= r i j SrftjJfu *©Jp|Mt*tf z = rij 

Lt, ^7^/A6tlMt4 0 0 1 4 0 0BhfC«J:o-C^$tl«ai*^ 
❖ # I 2KiaE<5V^t«iMt*«Z#"feU'^^5 9fcJ:oT«llS*l«. Z<Db%, 

fe*rf 5<fc 5l£&£tb5 0 o^«9, V^^r 1 0«t5V^^r OtAL 

K^flr#j»L 3 3iazm&&nfTT k^aw^ l-cm ri oj trm^-fSo 

15 i©<h£ s itil ^ 5 6 ClilWJiif S 3 2 ^ffl^J LTT 

* IT, U'S?* * T W 1 1 ©S^ttl Lxjf- M 6 fcte V ^rlOOt 

3 i^ffi^LT7 f -^{f-f#2 o^tR-rsJ^J^tiSo icMiaot^ 

20 i?7^7W 1 1 V>W& b 1 6HtV^^5 T^roiCTVv 5 ^^ r 0 £ 
a^-t-Sffit roj iiSft W Kl/^Awi ttv^^T W 1 lfcXfcSJx 

ISl£te©»£i&*££**r5o ^©±5fctt, jR»iii^#Il©add Cr 
25 10], r 1 lSrSSMI-fS- 5. 

^fy^A7t^^r 1 2#Wtt=l 0HI^Sofc/5^J 

$tbTV>5zero flagOtt^fiSStlSo zero flagtfHftfil'S?;** r 1 O^lti: 
r 1 2©I ri 0J fcdSJt«§^ m%V>U&m%:Z>W&}*zero flagfc 
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T OJ h$tl/§ 0 §H"5*^B:zero flagfC r 1 j h £ 

ft5o lot, r 1 jj|= 1 OHfcSo WfcV^&ttzero 

flagiC TOJ flS-fey hZtlZZtfrb, ?HJMrHj*# I 4 {dS<3V N "C^T'5'7 0 A 5 
l-I^t (L00PLT) l/^^r 1 1©«T?*>3 «{±|L;tf-M 6 fcjfc 
^W§Wo r^fit r l j tmQteVM&*m&t£&tl, rOtoVLtf 

rij fottf 5 J; 5 fcfcStl, *©attWS*T?fc -5 rij % T2J , T3J 

wmm^rswizM^xm^Mmz % $ r o tci&wrs - 1 as-et 5 0 

^UT, .^7s//A7T?^^r 1 2^ffi=l 0 HKlSo U-^ 
r 1 0©tt ri OJ iU^^r 12©I TlOj kfr-WctZWT?, fis<£ 
# I 3 19 zero flagtf* r 1 J fc-fe 5/ h I 4 ^?ffl»^i I 1 iz. 

®ft $fifc<ts:<ft5(DX\ * T y ~f A 5 KLOOFt £ £ £ ft < tiiM#m&1&7't 

fefc«t*t« % Bietvt^B-ft- 7^A1 tfa- ^1 31^0 

r^$tLfc^#^# 1 i ~# 1 4«tt4rfrflr-9-s 9Xt5#§iScm#s lot 

y^A21!SI^# I 1~# I 4Rlg<5V^T— ©1^** r 1 0£i!iRU 
xry^A3t^^r l otfQmirzm. TOJ iC±otl/^W^ 

v»** r 0flSjtft£;h,5£ % ^X^^AS-eXjfi^Y^itt^ALUl 2tC<fcoT 

ALUl 2 •?» rW l lfrbmfrtii&tifcxmRVYm&limirZJ: 

(RAM) ©«t 5fcSt»3il5-i^ttS©-e> ^^rO~rl2fW 
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*q.s^© (cpu) icit-<r^^^y«^#*^tt^-r5i/^^^^^ 

]) T Kl/y i/V U ft < ft 5 o $*;£5£<a C P U <D * R AM^R O 
5 MO«|jiSr]RDatPwt^T?t5©t?, W3IHWI|t«!a*3lttTi"5 - £ * C 

pu^ ram, ROM^^fl^fcaaRfcE^siw-Kijt^rffiRr&^raiai* 
(2) %2(Dmmm 

10 0 7 ft#3§PJi£#5fg 2 oHliM£ LTO^^a^S 10 0 

zommmxim i t^Lfcs^a^g i o o *mmtz>M&\^ wm- 

■fe/^^HWt^^^W l lMROMt/H 4£W^1~5£#fc> 

15 SMSIif »^TALU 1 2, 3£trt***ffM*P» 
5 0^H^1-5o ^©tL k^^rWll, ROM-fe/V2 4, ALU 12, 

ROMt;H 4}C±j7litfc^7 B n^7^AP^#iAtpJ;5i-ft^ 

20 iei 7 ^^-r^M^e ioo te^ftm-^mft?- y 7±\mm<D* * y 

MSES^WS^^LAY^^Ufcyn^^A^ft^^^^ 
(PLD ; Programmable Logic Device) -C&5 0 r (D^S^x^-T^^ff 

#fafc:teM;U*N=7# (i = i, 2, i • • • n) <DgBiH^-;y (^TT'ft 
@Bitcoi~co7 tv^5) «fi$ti5 0 Wjfa\a$mmfcLXM=7* (j 

25 =1, 2, j • • -M) (DUB^-y 0^T^«lROl~RO7 t^o) 

^iEg^tt^o zvnmmco i~co7 t\g.&i-%£?\mu&ntcnmMR 

01~R07iaotPLD tm^-^M^i'^ £ 0 fcft £ tlW S 0 ©& 

^rtfcttiift©* ^ y t/vMs Ejttwwwwis^^L AYSr-^^-rs^ 
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j ( i = 1-8, j = 1—8) #K»te>ftTV>a. 

-©Mtl58X8 = 6 4fiOWn^^SEl 1~SE8 8 flS|«|— 
?7°±KMj$.&tlX^Z> 0 lo?)t/^a-^SEi j ©±^ft 

&frlX^6 0 ^X^7W 1 1 WROMt/H 4lit/^BynE 

i j ft<Df£V±fr%m%-&fr-&Xmfe1-5Wt&t, m<0±/U^uy^ SE i j 

onmmc o 1 ~c o 7 ©»cmt>'MiaiiR o 1 ~r o 7 ©m^mj 

Kltel/CM^^-^e 0-6 3«tfkti, I/0^^7x-^6 IK 

fWiH^c 01-C07 <D-mm&&M£fo, ^ommnat 1 /cm y*. 

-*6 3tfS88R£*i,-a^3 0 I/0-T^^7^-^6 0^«?lIiH^ROl~RO 

7 <D-ww&mt£in. %<Dmmtta$ 1 /cm y^~* % 2&&mztix 

BBj»R02~R0 8 4jS*^LTte©-fe/l/^ny^SE i j 1 KWM^Zfn^y 
&-t%>^k&*smtt£istix^Z> 0 

S^SE i j ©|*K «g|5^t§t;v7D7^SEl 1, SE12 - • • 
SE1 8, SE11, SE21- • • SE8 1 % SE8 1 ? SE8 2 • • • SE 
8 8, StfSE 1 8, S E 2 8 • • ♦ S E 8 8 fc»oT£*l€>&3fc?> ffltfJ: 5 

ra©EH^ t/v7n y^SEi i~SE8 £*Lb©W&*felW-3 

»HR0 1~R0 7i: l/Ojy#7a,~xmatmk<OX<< V^m* (hy 

tx\ n n & g & Kmmx zzzsizK&tix^z, 

iOUKttt^^TWlU ALU 12, ^=1-^13, ROM 

•fe/n 43tr^^HfrWffii»5 o«t#wft**iT*Jfei* % iHJSttfc*Lfc^n^ 
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^Py^SEll~SE8 8£§iJ9^Tf::»9, £*lfe©|BI&?rayftRO 1 ~RO 
7-*\ fTffi»C0 1~C0 7#&te/BLTl&RU £OTftR« > ?£*£;h<&tt 

v^tw:, m 7 xmm & tttc^m^ y m 8 ^-tmmxm&x 5 & ^ 

7^7W 1 Is ALU1 2, f^^yi 3, ROMt;H4, Hfi^X- W 
10 5/— ^5 1, tirfrmmV*?- 2, i?l^*5 3, -fvtfJ&XV 

y?54, -fy7!J^^55, t^^57, AM©tl/^ 

^59, 7S>^HI]I&5 8, 5 10, 5 11«LtIIMtl0 0^W 

15 753, -fxitfJK-bWZ 5 4, ^y^y^y^55, i?V^*56, irl/^ 
* 5 7, Xtsm<D±V? ? 5 S&tfyyJ-m&S 8, 5 10, 5 1iailt/T 

t;V7"ny^SEl, SE14, S E 2 3MS E 4 3 £#J !? ^XXM$,-fZ>o 
8 19 2fi<E>l/v?** r 0~r n \C\~£Z.t\ J h < D^£A'~?t l y^SE 1, SE 1 4, 
20 SE 2 3S^SE4 3C0^^y-fe/VMSE^M-r5 o I/^^7Klltt» 

fctti LT Kl/^Ar t^:^<5v > '"C^^'flt^rtti^7*#"'5 : ^^:<75 U - ^^^ r 0~r n-Ht 
x.5 <£ 5 y t;VMS E&rHJ?) STS 0 
m 2 L7c#&^- h 1 5 Sntti hi 6 Klfi, $l;Uf, t^o 

25 ^SEU SE14, SE2 3MSE4 3©fMI|IIifLAY©A* 

gHjlROl, R0 2^^BBHC0 2, CO 3, CO 4 SrftJB J: 5 

Kl*$tL5o ALU1 2Mt/V/ny^SE2 6WSE3 6^£#J«?S-CT 
*jfct«o Py^SE26WSE36 OgffifflSttg*?? L AYM 
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LTALU1 2*Mm-rZ>o £;|lfe©W©^K:W^B*R01* R02&W 

1 3 M&ir/l^a j/^SE5 4SU ? SE6 4 ^£#J <9 STT«J&1-5 0 
Wd^SE5 4MSE6 4f©ir«ii : fLAYm Uf^ 

0 4#£&J8L-a£H-f-5J; 5M&£ft5„ ROMt;H4|:ttt/^P>7^ s 
E52WSE6 2 3£&#J«9 SttMtS. -fe/K/tt >^SE52MSE6 
2 H©^ y -k/VM S E £teJB LTRtti UfflM y Sr««i-«. 

LAYOA^J^ y77 0&^> MX'* y7r lelllfr&ffl X^X^Mzfn tfy A 
AP©»a*/KWU®J»**j«r««t 5tcft**i* 0 mb©HI©Sj»K:ttM 
ffi^R O 5 XWEiRC O l % C O 2 LTMi§|-f 5 «t 0 fcfc £*l5„ 

ilT^f - f-7^y 5 1 tftt/l/^n y ^ S E 5 6 , SE5 7, SE58, 
SE6 6, SE6 7MSE6 8f^j!)SttMtSo i*tb©M©iBiRiC 
«^SBi»R0 5£tWTffil&C0 5, CO 6, CO LTl£irf<5 J: 5 K 

&£tl5o Hfr*^- WiX— lttjftJN&<fr# I 1~# I 4iC^<3V^— © 
W?**r i«r»ftU CI £TjBft$*lfc r i 

T&5 0 -^^ttjL^x— h-?^-y5 2^«-kyV7 f D5/^SE8 5&IFSE8 

4, C05, C0 6^^MUT^1-6«fc5^^^tlSo tI/^5 3W7 
P^7A^7^5 4(:(i, t/l/7*o y ^ S E 7 3 f 5 St t*fifct5o fl& 
©0® t ©^©gaU^^JEiHR O 7 OTESc o 2 $<H&B LT^-f5 J: 
5K:*§*i5. <i ^9 V*>?5 5{clit;V7*Py^SE8 3^£§!l!? Sttff 

t^^56 y t S E 3 3 #£#J 9 ST T«^-f-«, ^flMHk 

©W©M{c«frga^C o 3 SCO-C O 4 #Sr«ffi UT^-r-5 ± 5 fcfc£;h,3. 
t^^56 fit-© l^** Sr^1-5^:»©^tfi LUfrT KWAr XfctS^ 

v ? % wmmsn- s it © ©^m u r k a r © v *r»&i- 5 1> 
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<DX'foZ> 0 ±1/?? 5 7|C«Way^SE 3 4 ^£#J 9 ^TT#j&-f 5 0 fife 

©mist ©w©Ej»ii:ttfTB!i»c o 2 xtfc o 3 m*&m Lxmm-tz «t 5 

A7^©"fel/^ 5 g^t^P^^SEl 2, SE2 2^&#Jt?ST-a# 

ja-f-s. tkvmmbvmommiammmRo 1 &twfB»co 1 ^£&/b ur 

10 ffi LTMHI-S «fc Sfcft&ftSo 7 y f 01^ 5 1 0 (Cftt/VT'P y ^ S E 3 7 ^ 
Sr«9 ST-C*fifei-5„ te©IHKi©ia©SBj»U:tt^Iffij|ftRO 2XtWfE«CO 
6, C0 7Mffl LT^iH-rs J; 5 fcfcSfiSa 7y«5 l i£lii?/K/ 
py*SE4 l$&«DMSTT«fife-r5. fl&©mKioM©ffij»J!:tt?i|Ei»RO 

a81?BtSilfc^^7Kll, ALU 12, 7 3-/13, ROMt^ 
1 4, Hfr*^- hv*y-y5 1, ^ftWL^^- WV— 2, -t?i/^* 
53, 7 , n^7A^ l )^54, ^y^^y^55, 1?V^56, 
5 7, A»tV^^5 9, ?y?-®165 8, 5 10, 5 1 1 RU&BiNHff #{31 
20 <fc<9«LT^3?&3i£igl 0 0 £»Jg« «£ 5 tC*$*L5„ ZOMXim^M 

m<DM*.t£. 7°yyhiai», iswn o o^tit57°c^7V7* 

iO775'^^^!)70i:{j:, #Wny^SEi j rtGM^ey-fc/MKL 
25 £#H3&3i^ra©gB$K\ ir/l^n ^SE11~SE88 ^©ffiH, Ztl 
6>©IWSr»j»i-S50Si»RO 1 ~RO 7 <h I /CM V^7^-^K^©S5Bf^ 

mi oe77y^a^*y 7 0«^$ix5gajiH»wj^i-^T?fe5 o s 
i o i^i-mmw nw-viimmmD 1 ~d 3 8 • • • kmi-s®^ml 1 ~l 
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38 • • • tmz, %m^MLl~L3 8i£mmtl6iW-%XmATAm<D%& 

tt£ft£BIMffttD 1~D 3 8 • • • tt^ttm&aStftl OOOiMtT 

3fcfc©ig#ift<fr# I 1 ~# I 4^*ti"rv^5„ iOSrJf^n^AAPSrffi 
ISMIMftD 1 ~D 3 8 • • • H^$tT7 3^1 3fcfflAi-S±5U:UT'l> 
10 J:VV yyyVa-*^) 7 OfciutROMt/H 4 ©t!jiB£3£ffl-?t 5 J: 5 R: 

ftJIMQ&Sffl 0 0^43^5»M^oVNTM^i-§ 0 ESI lfc^-T 

ffiftL 2 4 -C^-f ir/l^P y^SE22 t MIBIftR 0 3 £ ©MfclE 

15 g&ftfc^y^y^/B© F?y^^T2 3 ?lJ@BiiRO 3 ^fTgS^C0 6 
£©HmcM:£tlfe h7>^^T6 3i:, frE*SlC0 6 fc-fe/V^ny* SE 6 
6 ^©IfgfCgBSSftfc h7^^T6 6 iSrftffi-t*5o #*©F7^^T 
2 3, T63, T6 6»^-MWH^riBR:**nW5. ^n*IWIK: UT, ft 

Ity^l^yr^^^ey 7 0 3»e>, ifc^Lfc£H©ffil&fflf|R 

20 D 2 4 7bm%>m£tlZ> 0 Eil&tiWRD 2 4{£h7^**T2 3, T63, T66 
<Z>&*<D?~h\Z.WLM£tlZ>o ZtlfrXV, #*©h7V^^T2 3, T63, 
T6 6^ONf5 0 iftb© h7^^T 2 3, T63, T66®ONti^ 

•fe/v^n y ^ s e 2 2 tmmMR oat ©ra, mmwtR o 3 tnmmc o 6 1 © 

WXtftTEilftCO 6 t-fe/K/n y i7 S E 6 6 fc©M#**ttlC|fc(|&:h^ 
25 L 2 4 w £ j&ST?* 5„ - ©it't^B y^SE2 2ttt^^ 5 9 

^Tbtk t/V7"ns/^SE6 6 teHfr^x- K>>-y 5 llCffJU^T 
kJvtfc «5 % fll^lftL 2 4 tt^tt* ^^5 9 0$R|jHifS 2 4 
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£©E*Mt#D 1~D3 8 • • .^cS^V^SKh7^^^iC«fc0|HlKS?* 
WSri^S8tt1-S„ £*iK:J:!K ^7Wll, ALU 12, 7^-^ 
13, ROMt/H 4SU ? #^HfTSlJW5 Ot^itS iMc4$^o - 
5 ©»i!)ROMt;H 4 (C^^tlS^^n ^7 AAP<D^X2r/h^ < 

m^x, mwmmmn 1 o o©iai^i^fcov^tt9§fci-s. mi 
^cs<3< fco-cfcSo ii'ifiD i ~d 3 8 mnm-^mm^mm^ti^o 

09-Cttffi*MlN8D 3 icat^TB 1 1 M^LfcJ; 5 ft*^ yf^ffl©b7^ 

|fiL3 ^ a ^ 7 A A P § fl S o L Tfll L 4 ttEH 

15 <it#D4};iS^Ty f 3>-^l 3 t^^ffl L^X- W^-iX 5 2k%W$?t 
% „ ft** L4R1 tt^fflWflr* S 4 *S«@I £ ft 3 „ 
f^lL 5ttBB&ffMftD 5 }lS^>TROMt;H 4 i:i|«U^7'- W 
2 tro^?A*!?y^5 4i*jjgRt5. flT#lftL 5 {C«7J hfcH 
^J«^-S 5 #fcj£$ft5 0 flHHlL 6 6 S£^VT-fe ^^53i 

#j»Ll OtelEltlff^D 1 Ofcg^VTx^^l 3 tUfx^T 1 - 
25 1 t ItmWtfZo m#«L 9 fcfcftMHS-^S 9 flMSSSft, fl|-9-j»L 1 0 

^imm^-S 1 0#e3£$ft5. flMH&L 1 1 &@Ei§l'fif&D 1 1 Km^Xy*-? 

9AbAJ3%<D±l'?# 5 9t%ffl$£tZ> 0 it^BL 1 1 \a*?—# (DA 
TA) HfitmZtlZ. flHHlL 1 2WSIMIWID 12»^^^7W 1 
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m&fyT KV*lftL 1 3 »RjMlfff«ID 1 3fcg-3Vvri^**TW 1 lit 
1^* 5 7 b%&mtZ> 0 m&Z-T KW*i»L 1 3(Zlte#&^T K^Aw^fi 

it£*i3 0 sgffiur kv^j»l i 4 tesaimmD 1 4(cs<3v^^^^rw 

5 llit^^5 6 ifcSBHrt-S. fcffiLT K^IL 1 4»CttKWLT KV* 
A r tfH£3t£*LS e HMt-HL 1 5 ttiilffllD 1 5 KM^Xy yf@»5 1 1 
£T Kl'*/** 1 9Bi *tgtti-S„ fll#iHL 1 5 icft«T K^^ftS*^ 
5 0 flHHftL 1 6 f*@B^ff#D 1 6^X<5VtH*t*^- lia^ 
ho-/^ 19Ci Sr&fflrt-S. flHHftL 1 6 fctt^fW^-f-S 1 6 
10 $tl5o «#i»L 1 7ttEi»lfiDl 7(cS<5V>T7>jy^[Hj^5 1 1 £Hfr*:r 

- 1 tzmm-tz* immL 1 TWiyyfMifts 1 7&&m 

X-^ffi^#L 2 0«Ki»fflf$ftD2 Otl^V^^^TK lit, AL 
U'l 9*— 9 At, ±U??5 7 b, -feW*5 6 fc % 5 8 b, X 

15 M©t^^5 9t^f5 0 7-^1^112 01:^^ (DATA) „ X 
ffi, YH^fi^StbSo flt#«L 2 1 ttSfltfiHRD 2 1 fc£<5^TALU 1 2 
iA*ffl©t ^^59i flHHftL 2 1 tett«3Mt£ttz 

tbSo (M#L 2 2 ttffijtgfftfgD 2 2 tS^^ALUl 2i:7 s^HI&5 1 0 
t*Wm~tZ>o «#»L 2 2|Ctt-Sttt!fffS 2 2#5fcj£$*L3o flHHftL 2 

20 3 ttgBHfff#D 2 3 fcX^VTUfi 1 *^- h^^-^5 1 bv 5 10i 

£»t£o ft*»L 2 3M77»tS 2 3*Sfe3|$tL5 0 te#j»L 2 
4ttSj»fflf«D2 4|tS-5V^TA*ffi©-feW^^ 5 9 iHfT^X- hv^5 

l b ftftKfS, «*»L 2 4 2 4#eai$tb« 0 

^*»L 2 5f4Ei»WIRD 2 5fcS<5V>-CA^7ffl©"fe^^^ 5 9 t l^**T 
25 W 1 1 iSrftiWEi-5„ MiL2 5|Cttf-^, IKIttftttz, »X{g^^ 

1 iMKlUt^T- 5 2 *mfctZ>o flHHftL 2 6 tCteHfi^T 

flr*s 2 6^^s„ ahhil 2 7tts*nt*D 2 7\zm^^xmn^- 

h-^s-y 51 b±u?# 53b «r««i"*. flT*»L 2 7 (C»^ttfflHHt#S 
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W 32 W 

-y5Ut^^5 3 fcfcSiH-3 0 «*»L 2'8fcttBfR1M»fa#S 2 8 # 
£st£*lS 0 

fir^HL 2 9tt£JMMRD 2 9£g^VT^§g£jt|L*;f- Fv^y 52 t 

Hfr^x- h w-v 5 1 1 *»«rf-5 0 flr#<iL 2 9 ^»^nffHttfli^s 
2 9 asfi^sns. annul 3 0 1*6*1* #d 3 0 mas<5v^xifr^»tii l*x- 

y hfMMtS 3 0 #£08**1*. AH3*L 3 1 fi|H*fif#D 3 1 KM^Xt 

is** 5 7 1 k&mmt&o urns i£i±sftffl 

#Mt*S 3 1 AT*HftL 3 2 JSBE*ff#D 3 2 KJfri^X^V** 

5 6 £Hfir*x-h^>-^5 1 tZmm-fZo ft4*L3 2£tt3MJ?Mr-9. 
S 3 2 #feSI$*i5 0 T Kl^flNHlL 3 3 ttB*f|HRD 3 3 fcK^VTi? 
* 5 6 tmftXT- 1 fc^gStt-r*. T KV*m#*L 

ffl LT KV*A r #fiSIS*i5 0 AHHftL 3 4 Fi£*flHftD 3 4 |C^V^7y 

^0^5 8 tm?fxT- 1 m^mh 34^7 

AT#*L 3 5figB*ft*D3 5fc£-3VvtALUl 2 ^Hfr*^- h^i/-^ 
5 lk&mttS. f?H§-*L 3 5(CfiALUMiP##S 3 5#fi^**i* 0 AT* 
*L 3 6tt£*ft*D3 6 jCj&^Vvt? 5>^|§||&5 8 iALUl 2££»1-£ 0 
fc#*L3 6fc«? y mfc£L.TXff[ Toj ^^§*t* 0 TK^flffi 
L3 7ttffi*tiNRD3 7 \cm^X±U? ? 5 7 kmffXIr*- 5 1 £ 

*L3 8f4SJ|f|!f«D3 Sfcaj-iv^HfT^^-h-r^-^S 1 £ 7 jy 5 

i o £ sraairs. 3 8 iaz? y^mm^s 3 8 &mmztiz 0 
5k> *%w\mz>m2<Dmmmk LXfom^mmu 1 0 0 <omm* 

1~D3 8 • • •^fcS^V^^^^TW 1 1, ALU1 2, T^-^l 3 % 
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•fcl^*5 7, A^©tI/^^S 9&tf?y^|UJ&5 8, 5 10, 5 11^ 

# I 4Km^X~<DU^^ r i o£5t;tRU r i otfi&Wi-z 

ffi roj l:J;otffi©i^^^ r o «t5w^^Wi/^^r Kw^> 

>?fom*nftir%&ot£7uyjj±i$wm&mmmwi oo znm*yb& 

7AAPi^SI^# I 1 ~# I 4^|g|§tl, #«]»5 0T«ST3 

-^i 3iao«^fci^# 1 1~# i 4%mft-t&it&)Kui?x? 

TUJ 1 1MALU1 2&mm&tlZ> 0 ALU1 2t'Sm^7W 11** 

^frWI»5 o p l d f^Si© ^ ^ i; ii^#oM©±t ^ 

i?x ? t LX-$L o^t &X% 6 <DX\ ^^V±/^b $ SrKS'J U7^-fe7 

t-safficoypiryf-.b^T, nmtmm^mizttZo t*^, cpu^ 
ram, ROM^5ri@^ic^{z:iaa-r6^icjt-<T^**ra^«-rs 

- b 5 0 ^^^MSiSB 10 0 «JB §n§«M^e^o«-iF^ 
03^^ hftSrHI^r. b&X%5o 
(3) I3 0M^J 

s 1 3 itt%wfc&5M3 <Dmmmt Lxomn^m^T^ 100' vm®, 

- commmxnmwio v*>* $ lt * t k v * v-v 

(i2©tiMt) ioo' ^vyy&wimxHmisntcim-? 
v?7&%m§Lxi'i?x?mM*Mnu z.<Di/i?x?wmfc^\ i ^x%m> 

?7&%m7£i-Z>£oteLX, /p^yAf-^^tSROM^^^Ut 
m*i&mx % 5 £ 5 fc-f £ <b * y ^7W^«*^^*> »pld(c 
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HSiS^f A 1 0 Wo^7 W I ^f/n^7A«f 2 0 0 

m#m&£tiz. ?v?y&ft$mw.2 oom &g#yi*g© i o o • vuv 
mtzk&i^ s^p^a <z>fit$mm<D * m u< ^sig^iE^ lt^s 

^23, ^if2 4OTJ«f 2 LTV>§ 0 T 5 -;?^ 2 1 

x-*-^-* 2 i \amwmm 2 5#*tt$*i,T*5iu ^©^«g2 5 fas* 
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iLocal^Msj tfftZtl, HK+l#/!»k|gN#<Z>^>- 7°<Z> 1^* * <H£ffi 

v^^ftftv^^ify hWtx^±y h-f 5fc*-r?fcS 0 ftJM&a&Bi o o 

v F» 12M13 If y h&mzft%o 

^^(i^v^tfy hW#J9^-cfetiSo itlMOTge i o o ' tfi:©^ 

mntmmm ioc ttfli*. ^$»7ogi$ 3 s mmu 4 , uv* 
<< 1 1 ' &tftft^nff^g&5 0 • ^l-cv^,, 1^**7* w 1 1 ' \mm. 
<Du*jx?zm&vtch(Dx~hz>o m^.M4\m\/i?x?T w 1 1' <zxpa>b 

lyp^yAAPIiSIMIfil 0 O' .T^^^fc^n^yAfe^OlB'li 
gfUfc, ROM7^?f^ffltttljifW. m«^Mffl^e 1 0 0 * 

25 ^ • x^-Y^- (Programmable Logic Device; PLD) ^fj/otyf 

^itn-T %m&fthz>frbxhz> a Rout Lxmmtsitzt^y-tw&mm 

gioo' tmrnizmgL, m^^^U4\zzmyn^yAAP^mLx 
frbm-mm±fcmmir5j}mxh<>x-k£y\ mmu4 1 ^xm^foi^mo 
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(ROM) EE PROM (77y^^^U) flSftJH Sfl 5 
§15 3 tCtt*^HfT»#«B 5 0 ' ItimtStlXte <9 > - ©lH*&fTiK*tt 5 0' 

ttS&SWKi-o^TBiBllSr*-*. 014 ttllli^^fA l o fcWS&S^J 
©:/p ^7Afii;:S^>T ^^^fi^f l/v 5 * ^ T YVy i/ ls?9&m&?&rt 

itl/Sr^a^#^br N yo^7Af^^7?ttHl 4A(u7o-ft'-fO^ 
ry^AOl T'lS©7 1 a^7Afi(cI^>Tl'^^ti)tW^^T K 1/ y 

*l#*»6>j|K#©^/l^-^©V^^*»**r5^try humify h£ L 
fctt, n-m=8 try hfcfcSi 5 fc, ^ 1 #^P>lK#©^-^ 
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#1J ©w^^©«Sr rw?**a»u , Rtf r^^^r##2j 

2J fcia-K roj AS|B»$tb5. *fc, !K+l#^f)lN#©^^©W 
2 J fca-K r 1 j ^S|B5E$tl5o 

Wo A A P fc*5V>T, % 1 #^fc^K#©^v-/oi/^ * fcftjfe 
©l^^^**jgi-«i(|r^K'y HftfcH LTttn try ht?&5„ Ja*©«T?Jdl 

n^7AAPftiI«ll 0 0' T'#^$tlfc7 p n^7^l&M<7>|BW4 
$m\<^i?X?l$m^3rlfy hm=n\fy ht^ty h£*lW5 e -t L*C 

rv^^flBRij ri'*Sx#wm2i tiiTa - K roj 
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* ©fjfrfr \?yb&=m If 5/ h ©±& N ©09 T?±ffc 8 \fy \ 0 J flSf* Jq * ft 

JgN#©^/V-:/©I^**©ifr^lfy h»£IP!«{J:UCnlfy Mcjtf*. fctl*,, 
£ £ "e«5n £ ftfcFf jfeK $ ©lfltf^X-3 V >r * 7 1 y 7° B 5 "(?»© U * 

fehxi£m<Dmw£mnirz> 0 ^©^. *7 t s^B6-e^&a£jjrr-f3^£ 

m LT3ttilW«»fc**T-*-5. 

0 "C{^ $ tbfcjBEJB^ o^7AAP^#LTI/^^^^U £ © 

n^7AMi 1 xfeuvx? <DmmMmzfozx&^o&£%^mx«% 5(dx\ 
i^-et5 0 sfc, ^^ywaniWf^fcjjiSPLDiciOT'nts't 

So 

(4) MAmmm 

mi 5\t*mw\m%m4<Dmi&MtLX<D^4?n-7n±v1}-l 0 1©M 
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#1 Sr^1" ^ n v ;7 H T? & 5 o 

^ ^n»!i-e«^#^a^g ioo' tc^gM ^ y 2 «r«n ttv^ ^p/p 

5Kiia%i-V5?^^TW 1 1* ©A^tt^fcH 1 Ri^UfcJ: 5 ft* * 5 6, 
5 7«r8MKU i©t^^5 6, 5 7 SrHfr^X- WS^5 1 

^Sr«7ci-«J; 5»-bfc„ ^?t5^i-e7°p^7A7^Mt5ROMf 

15 mi 5t,Ttw^P7°ptyti o if*. w*?*®im~rz>Mmz.&^ 
a ©^asss© * m v i?x 9 m^iBtt $ n«n8^ft©*j& s be^t 0 n ^ 9 a a 

Af^fifeg*2 0 Ot'M^tlfcffl/p^^AP^fiUTV^^iM 

^7P7 p pts/tioitt^^ I'^rwii' , -fo^v.y&ji 

7"^-^ ilOHI«073-^S) 13, ROM14, ISttW^Hfr* 

<Z>-?&5 0 ^7W11' }C{4Mx.ff, 8192iX32bit©^ 
9 r i ( i =0~8 19 1) «{tbtl5 0 r i tt*3&3*T KV 
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Ml 4^H^$tl-C*5|9, W7W11' ©^f,iSW^;?ri^ 
( I nstruction) #5t^r^ LT& !? N Affr^g 2 0 0 $ fi 

ROM14(C##ii^5 0 ifrfrHfrRfc ROM14tt^Jt{f, 7°p^7A#£ 

ROMHM^lfy h^TC^^-^l 3^^$tlT*3!9, :©ROMl 

9Rtf&$mtt-%S 1 0 %%±-rZ X ? f<:&£tl5o ^{f-^S 9 1 
o a dift^\ a d difr^\ cmpift^ j ump^^^tlSo 4?[^f-^S 

?WM2] , UVx?m-%rr 0, rl"-l 77« (flag condition) 
15 RW*r>7T Kt^^-££;ft<5o 

^2 j *mmu ^^^^mmn rt$ ri^**«£2j \zm^x% 

25 -^5 2(Ctii^$tl5o ±a£tf>l^*^TWf 1 1 ' RlNM^y ^jcfa- 
-c5V>Tl/^^TW 1 1' r i *mfeLX&M<DmW-*Mft 
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*^*fm»» 5 0 ' (Arithmetic and Logic 

Unit : &T-CALU£V^) 12, Hfi^T 1 - Wf-y 5 1 , ift^ffi L*ir 

-hv^y5 2, /P^7A^>?^ (PC) 54, + 1 J y 

9 V 5 5, 5 9, 7^»5 8, 510, 511' £ 

W?**7Wll' fctif-^flr*HL2 0asaB»$^r*J9 % i?Ms#l£L 
2 OSrilDTALUl 2#^£jftTV^ 0 ALU1 2tttl/^^7W 1 1 

&tiz> 0 *j|[«f*©itt4ZT?*,« 0 awwiattjau*, fr^ar 

S 3 5 fc*-5^TWyfc£*l<5. 9 f -^#j»L2 0tCtt, ALU 1 2 ©flit? v 
^IUI&5 8, 5 1 1, 5 9*#8ffc£*l/tl>3 0 -r-^«#j|L 2 OfcttDATA, 

K^tl^»^^ff1-§fc&^^^^T W 1 1' &I>'ALU1 2^$iJt4p 

-^1 3^feffl^$tl/6^^J#|I{f#S 4tS^VNT7 0 P^yA^!7>'i?' 5 4£ 

h«557*=-^l 3^fe^fl|#S 9»WiHftfl|-9-S 1 O^fT*? 1 - Wv' 

l^f-Ki/-y5 1im^^7Wll' , ALU 12, 7yf@ 
S&5 8, 5 10, 5 1 lWt^^5 9asg8R£;h/CV5 0 gjgv^y5 1 

^tt^£frBM&{t#S 2 9t3i<5v^T^©||fT*ll!m-5o M&f£, f-* 

t^$]H|fSw!55^^7Wl 1' fcffi#$tl, •feU' 
^^5 9fc»WR«|fpflr*S2 4iSfflA*ii« 0 X-^OggttibBtoi, KfflL 
7^Ar^^7Wll' fctittSftSo ftgMfrlCtt, vt/'TMWte 

3 sasa^^ns. aK^p*yf-wwfctt^««i»flr*s i eastttfjstiSo 
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5 2 ^frS^Tfi-i-S 2 6 £ ttS^j U yWv&JiVy? 5 4 tf>ffi£ii#> 

u?*5 3 tmmtsftxte v , m^mw^s 2 8 le^vx-r v * v h m 
t> t uyB^A* 9^54 £ 5 left *tis 0 WRUMNMt-Js-s 2 

^^!)^^5 5i»bt^^5 3^ffi;&$;fc,S 0 /n^7A*^^54t 
l±*9VHt!||p^S 3 0H:S<3V^ROMl 4^bffiH7 P u^yAAPtf^ 

m-rwtm^feztiZo + v 5 siiyp^^Dy;? 5 4<z># 
^yfWM^s 5* r+u LX4y?v t^kfzXofcft&hZo #!7^ 

MW*Mt#S 3 2^b«£ftS 0 r<D^7>7V 

■fe W * 5 9 tt^-^/^ 1 9 A, 1/^* * T W 1 1 * R&AL U12tf 
WttStlXteV, 7-9^X1 9 AfrbW^/vtzT*-* (DATA) % V*?X*T\s 
<<ll' ^6WA*iL5«ftX|l CDDftYH) XttALUl 2^feWA**i5»[ 
gfttAltZ o^fti^^MWIIfs 2 4 (e^v^TA^ail^S <fc 5 (eft $ 
ft5 0 7j/f@S§5 8tt^^7Wll' ©ScttlU^-hiALUl 2©P B 1 
{eg^$*vOoi? s 7yf««lflrtS 3 4\nm^XW*? x i©WX^ 
7y^i~5a;5{eft$ti5o 7s>^[H8§5 lOliALUl 2 ©Jfctfcffl^SMftcft 
**$*l,T:i8?K 7 5>7-*WflHS-S 3 8 fcl^T— SfctMt*S 2 2^7yfl 
7 7^tl (flag condition) fT^S 2 3 ^mtfth J: 5 left 7y 
^®S§5 1 l|j[^^7W 1 1' ©IflMJLaK-hir KW*'<*1 9Bi© 
rafcStt$*lT*5»K 9yf-WIPflr#Sl 7te*-3V^TW»TKV^ (address) 
Sry^^-rsi^left^tLSo 

5 3-sttl*$tLSo "fe 1/^*5 3-?ttaftfNflflt9-S 2 8lc£<5vvc-t©a> 
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(ftWWfll^S 2 7WU w©^KI»#S 2 7£7"p^7A;*;?^5 4 
T-fit^-BL 2 0RT$7y?-®&5 1 1 (C»I/0>f ^7x^6 O^IC 

5 ^V^TALUl 2£«J#£i3r6fc&-?fc5 0 I/O'f y?7x-^6 0 

^E-y 2i©^f-^^^ 1 9 A % T Rl^*./^ 1 9 BW^yfn-/^ 1 
9C(aotii^, t*-*^* 1 9 Aiaotr-^«^. TRl/* 

$iJW-§-S 1 6;WgM^y 2Htei££tb6o «^y 2^»1-5fc:feT'fc 
10 3„ ^SM^y 2 fctt:0IJ*.fi % 5 12M/MhX3 2tf5'f©RAM (itfl 

B16«^7W11' ©WWJ^/Wny^at'ibSo 016 
l^tWTWll' (CfctU^ fJifl 8 192i©32bi tO^ 
**ri (i = 0~8 1 9 1) ^H^fetL, #*<D1/^** r i <DA7JfUi*& 
15 ##-M 5#:«$*rtV^ 0 1 b i t<DUPX?feDW.<D7V y~7 > 7Py 

1 9 A;^b&9i2^fc-r--* (DATA) , V$>**TWll' fi*bttit}£tl 
SttScX* CDDScYtt) XttALUl 2^P 5 ffl7J$tl§^#^IZ(7)V^^ 
20 ^WrO~r i &tf £ 5 f-ft£*l5 0 M 5 ItmffXT 

-h^^5 ltcJSStt^ti, #&^T KW^AwSr^j|&i-SJ:5K:**tbSo 
4*©l^;**r i ©tttflfclttWtiJ M 6 flS88Sfc£*l/TV^o SntilLtf- 
h 1 6 fix— *flMHftL 2 0£«CT®1 5{C^LfcALUl 2, 7y^HII&5 
8, 5 11, t^^5 9Wl^t*3!), ffctiJLT KWAr icS^VT 
25 flMEStlfcV^^r ifl^f*-* (DATA) &tt#fcH-f-J: 5 KftSftSo KfcHL 
h 1 6ttmftX?— 1 icSSRStl, ttttJLT FV*A r <£r#y& 

017A~EMl8A~IHl8D^#it^f,, ROM14iCir 



WO 03/081422 Jflfc ^fcPCT/J?03/03716 

• 44 W 

tl^^MMit, @17A~@17El^fj;5^ #F1~#F5CD5W 

#F l©^©^|i(^55LT^?)^t?n5 0 iil-P,©^il#Fl~#F5 
t^^ttload, addWcmp^, jump^il^<2 
0}C^tl/5 0 ^WMt F 1 ~# F 4 {Cfc^T, 1 o a d^©^^0 1 8 
A}^1-j;9(C^fc=i-K TOJ dSfB3£$tK a d d^©I^f^(^- 
K r l j ^|B^$tbs cmp^©i^{i^|i3-K r 2 J ^#^|B^$^So 
♦❖7£tl#F 5# j ump^tl>ot, u©#d(J#^|C3- K T3j ^^3zB 

7^«5 1 0<Dyy^mm^-S 2 3^S^Tzero flag^ Tl j fc-fe y y 

tsti, mcvtefrotcmitit roj &±yb£friZ> 0 

Z(DMT*l±, load, a d dRUcmp$i&\%T?±Xi-ZUi?X# r i © 

#■^#1*1^ 5 ]? y h-e3tmx»%z>t%tt5 try k -tfifit^tti 3 try h-e 

^^r31 £m= 5 If y hT^^-T5 0 CTM«v^3 2#©W*** r 3 
2#»£>&8 1 9 l#©lx^*y- r 8 1 9 1 £rm= 1 3 l?y hTSSER-f 6 £ 5 Klfc 

£*l5 0 ♦❖7F2ji#F lttt^jt^s 2 try h i>^*y-#4§-ij T? 

^c£*l5Wy^.y- r i ©♦❖tfy h8fcfin=l 3 try IVs?;*^#-J§- 
2 J "C^StlS l^*y* r i ©♦❖if y hfck n = 1 3 If y hT»&5 0 ♦❖» 
#F2T«^^2 4lfy l>^xy-#-5§-i j "C^fiS l^** 

r i ©♦❖£> hftttm= 5 tfy h^fc 9, ruj?;**#^2J ^^Sl^v? 
^^ri ©♦❖if y h#f4n= 1 3 tfy bT*fc<5 0 

* fc, ♦❖^ # F 3 -Cfclfc*** 2 4 If y ?) , r 1 j 
*§H5W^^r i ©♦❖if y Mfcttn = 1 3 If y l>$?*y-## 
2 J T-^£ft3 l^X* r i ©♦❖if y Mfcfim= 5 If y hT?*>5 0 ♦❖»# 
F 4 «♦❖£# 1 6 If y J. T?*> y\ r t^* y*#-l§- 1 j -C^ft-g l^*^ r i 
©♦❖try h^f4m=5 My h"Cfct> , rue?* 2 J T^£tl5 Vv?;** 
r i ©♦❖try Mfc*> m =5 try hT*&3o VN-ftl©^M#F l~#F4fc 
*5Wtt>, ft*D©2tfy hf±^©fffiHSr^L"CV>S 0 ♦❖fflgfcKLT, 1 o 
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ad« add|« cmpiim jump{4$lj»^f (#tf£) 
/TtTV^o load, add, c mp^Oi^ ^C0^(C2 If y htf)T 
^*#?Sfc#l % #2^< n 0 perand«&dST^-fe^^# 1, l>^**#-5§- 

T*i?*#&#lte rw^^#^-ij -e^^tl-SV^^r i©7 

(j: J ellm^^«fNo. 1, l/^^#fNo. 2f£*fJ&U -tLb^ffl 
•eM^ff^tiSo vvftuK 01 8 BJc^-rJ: 5 Jcr^ l, #2K: 

te2WMJ)mmtstix^z> 0 T?±xjjm#i, #2icmlt^k ro j 

0 lX^-U^^V 2\zMLXT?±xT&jjmXbZ> (EI 1 8 

B#H8) o 

£fd, 01 7A~Kl 7D{£:}oV^ T^ir*;£}£# 1 , #2©W2^ 
**«®1J & lj T^ftSl^** r ioaiS^U 

l^v>;**#-S§-#5 T3 1J ^TT^fflMg^ifJV^^** r i ^LTV^o 
^^ri (i=0~31) lZUi?X?m-W : £m=5\?y hXm^Llr&Zbft 

•et^o ri/>^^^u rui?x?mM2] ^mlt, r i j ^ib 

&tStlZ>Wr&l$, U T3 2J ^±-e^M«V^l/^^ r i£ 

^bXV^o n©l/^^r i (i = 3 2~8 19 1) It £n = 1 
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Sfc* 01 7E(^f j ump^C7t- McJ:*ll& ft#J© 2 b i t 
£l$H^sE$£;ft, i<2bi tlC|j:77^1 (flag condition) ^12j££tL 
5o i<2 0bi ttttJ?t^r Kf*aSfB3£§;h,5 0 77^Ml 8D 

-K roj a rm&fti x-mzfflfflZ®To =»-K r i j « r zero fiagj -e 

zero flagtf* I" 1 j Tf*>S»^t % M»1- 0 a- K l" 2 J « Tnon-zero 
flagj T'zero flagj&S TOJ XhZW&KUmZmr & 5 tCft £ft5 0 a- K 

P 1 tt^o^9A1B5fi®ffiSr>r^-^U P2fctt*®lB&rt&£7j*U P3(C 
ttH WJ I 1" « ^ 4rlB5S L t> © *(? & 5 „ MJt © ^ n ^ 9 A m Wfc3l<3 V n 

7°n ^7 A^il 2 0 0 -eft 0 1 Ifct^I 2 4 10 1 9^fCf 

iO^ff^^lt^at^Sv^^n^n-fe^iM o 1T\ N=8 1 9 2«© 
3 2 tf y hO^* r i OTfSi^Tfcot, 8 19 2m<DV*sX? r i 
tfO#^f,f 8 1 9 l#©^yT/V#-§-£tt#Lfc£t s »0#^&»3 1# 
ViTM-'fOV*?** r 0 ~r 3 1 fc^fflM^iSS^iWi LT rLocal»g 
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o$<9, Z.omX*fcM3 lf@gT©W^? r UC rLocalSSBfeWj }WW9 
^TbtlSo f 3 2f^f)i8 1 9 l#©y;V^©V^^r 3 2~r 

819 1«rtli^Mii:Lt rGlobal»OTj «£*i5„ 

5 ^7AWE2 0 0t?li rGlobaiaeSttJ #fc**lfcJR3 2»bf|8 1 9 
l|0^©m^r 3 2~r 8 1 9 1 ©^tfy h»Srn= 1 3 fc's/ b 
£Lfc££\ Local^itSm^^tlfcV^X^ r 0~r 3 lGHfr^try 

B 1 3 fc* LfcflOfl&flt 2 5 "Cft V^* * r i Ot^ffA^ $ 
fc^X-TSJ^KftSftSo M^A^HSV^V^^ r 0~r 3 1 

£Mv^H^> h$cm=5 tfy hT**MHry hU ttffi|gft*SfiVM/^^ r 3 
2~r 8 19 lttgVMfrfrtry h$Cn = l 3 \£y YX"fo^rty h1"SJ;5(-^$ 
15 *l5 0 ^©i »7^t^f5V^^ r 0~r 3 1 ftS^I^ 

0 2 0tt7 P P^7AMit2 0 Oi^ltSa^^St^P- h 

20 (^^fy;v-fy) @ 2 l ftay^V 7l::feft5ftAMII^I^I^ 

S£3lfirr § ft &W£k UT JEH^ n ^ y J* Z ftffrf 5 m&Zm!M t ir 5 „ 
25 $.1t s ^n/ntyf 1 0 1*819 2fl©l^^^ r0~r8191 Srffi: 
ffit-5#^t'fco-C, 8 19 2*©V^^ r i In||0t^bl8 1 9 If 

7P-f^-ho^fy7'c i t^p^AT roj Klrh 0 *(D&s 
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■eLT, ^f'^Cat'S^n^^^W rglobal^Wj t?*>5d> 
Sr^ay^-TSo »iB» r g iobal»S:«J 5 ^7y/C4t 
10 Sff LT&3 2#l£LLOVv ? ** r 3 2~r 8 1 9 l*U9St5, iO^/V 
-T^I/^** r32~r8191 ZmfeTZfirfr^y hticZmV? h khltt 
£\ m=l 3 tfy ht?fcS 0 ^S#Ml#FltM*tl5„ *y 
^7°C 1 4\zmf1-%o %.1t, ^f^^C3T^ilBli5 Tglobal^fcMj "C 



^^$ti5o StfEIBiBas riocai^mttJ *t^:/c 6 

LT03 l#a^T»l^^^ r 0~r 3 1 <9 ^ T 6 0 t^** r i 
20 -r■5Mg^v^r ( ^^b^^^l-v ? ^^ r i Sr^-TS^try Mfcn£, T g l 
obal»Mj ^ftfcl/^** r32~r819UH8t> h4»ftl^5 \?y 
htffiH-fSfcfe-efeSo ^{*^M#F2 75M#F4T^$^5o ^O 

i^o^xy^cs-e^^iB^ riocai«l:«j ^t^m^^T-v^c 

25 7 »ffLT x CmMOT-n^yAT'f^A-^MS^Oll^f^^-t Tdoj tfSfB 

P 1 }c« N 09*.^ Tdoj £^h- 



5 



int *read add *write add, counter, end j val ; 

void main () 



int temp, added val ; 



10 
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d o { 

temp = *read_add ; 

temp = temp + added val ; 

*write add = temp 

read add = read add + added val ; 

write add = write add + added val ; 

counter = counter + added val ; 

} 

&&&$hZ e Z<D£.5f£ttA'D\\g.m<DfamZ7Fir Tdoj #SfE3££*rO>53§ 

X?y7C7"C Tdoj ftmi$£tiX\,^^i§&l$xTyyC9fcmft UCf 
mv>7ny°7J>.~T*%:<om<D#mZ:7F-? r w hilej &W&&tlX^Z>fo%^^-s/?-f- 
So Z<Db%. ^^g2 4(7)7 0 n^7AfBM®P 1 fOt N W*.t£* TwhileJ 

15 

while (counter ! =end val) ; 

3&S***Jx5„ ^©J:5*Jfett'^tt<*©«H»^a%i- TwhileJ flSflBi&StiTV^ 
^fyyci 0Rl^ffUrf^A-*J|[«Hl*3Wfi-«. MxJf, 02 1 

O^o^Am^ 3*fir# Twhilej SrB»UTV^Sff3^^*y^**L* (l 
TwhileJ ^fB^£tl/C^5?T©#^te, ^fy/E 2fc$ffLt«OfeIt?4 

(Vhiiej ^M^ttrv^v^©^^ *xs/:/e 3 fo^fr 

V^^^xs/7°E 5(C#frtr«^ST^-r-5^€r 1 o a d^ii" 
5o ^-r^^E 6t#ff-f 5o ^ry/E6-eftI/^^r ifc«t& 
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©I/^^^f^S r 3 2 J &.±<Dm&l$Xy"v7E 8KmfLXffll 7Al^t 

XV iv*?*9WR2i J£« r i j d5|B^^ti5o rvs?**«B5 

H3 2#2&>fe#8 1 9 lfO^OV^^ r 3 2~r 8 19 1 fcW 

lt rw^^ajnu xv n' 9 JxfiWA2} k r i j a$fB3££*i,5o 
10 H2 o Ufc^ >f y/u-f xo^f y^c l 0(z:y ^^-v-f-So 

•eS*©l-^^ft^ T3 1J KTOi^li^fy^E 1 0 WITS 1 7 

is siij xv rv^^»2j mri roj asiB3££*t$o. -©fctx rw>*. 

5 0 WiLtf, H0#^bB3 l#0^^O^^ r 0~r 3 llcMLT 

20 Ht^ ffi^TOV^;* T3 1J ^K'SftV^^fy^El 1» 

2J 0LhJ&>*:7-*y*i-S. »*aj*n5^»©^^^r i T3 2J 

El±©»£W\ 7r^El 2»*tLT01 7B{C^Lfc^M#F2-C^ 

#£&$1-5o c©^ii#F2-c rw?**««u roj 
25 rv^^fi2j m» ru ^iB^^ttSo 02 ofc^ufcpU ^ 

^ T3 2J ELh-Crifc^^WU ^y^El 3fc^fTLTHl 7Cfc^Lfc^ 
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r i j asfB3££ti> iWx#WR2\ k roj *s»jfc*n« 0 020 

yn^yATKi/^ffiv^o *r©£ % ^fy/C 1 4»tr1-3 0 l&ox'r 
y"7C 9T" TwhileJ ^ffiJfcS ftWfcV tt*^ y :/C 1 2 WfTLTCWfi 
©^n^Alciavvr, f-^©ftAXii»^fxy^t5o 7*-* ©ft A 

-So rwxf j'/c i 02 if^Lfct^-f y^n^vLt, *•© 

Xfy/C 1 2^CWB©7 p P^7.Mi::i3lvr, fWwftAXttJpJ* 
C 1 5Mlt/P^7A7 KV*£it©§ 0 ■£©#, ^fy7 e C2iClot 

^V^S^T-TSo £;ftfc<fc«9, Hi 7A~mi 7EK:*Ufci5**^ 

^fSo :©ffi(iro^7AAPWT, I0#^&»3 1#©^7*© 
t^**r 0~r 3 1 Sr»jrf3ifr<frfcry htl:Sltttm= 5 If y b^h^Os 
Jg3 2#^f>H8 1 9 1#0^^©1/^? r 3 2~r 8 19 1 Sr^J&tS 
t^tTy hfcg|UTf*n=l 3 t*y h^&So 

* r 0 , rl r32, r33, r34, r35 f©WJ, g| 2 4 {4^ 

gl 0 0' fcgHBSftfc^SM^lJ 2©M2 4^i~i 5*1 0ffi©^y 

■te/wmmz-mftMirz, * y ih^j#m i * y s?u#m 

2"C&3 0 ^Ut, @2 2K/ff8o©iI^ (Instruction) #1 1~#I 

8fc2£<5i^t\ *©-iao^*yE9!i#Milc»jW$*Lfciau: rij fcjqgu 
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m 2 2 {C^i-St*^ ( I nstruction) # I 1 ~ # I 8 &ROM 1 4 ©JEE*^ 

**#-J§-r 3 2*e^$ti-5v^^(cfi^ttlLT KV* roj flMMftSft, 1/ 
10 J?^^#tr 3 3-e*Sil5^^l!:ttta*T T10J ##KW£*K 

W?**##r 3 5-X**ZtlZl'l?X*\£tt.m*m&1tL G&TiD I" 1 OJ 

02 2K:*-r#*©iS3t^# 1 1~# i slew:, -^y^iasm 

15 «Mlcj:5^S.WSOrtW^$ttrVN5o I 1BB2 2{c^ 

Lfc^frflHSfcifcV^-C, «t»fST?l 4 0 0 2 0ht±ot*$h5 load, r 
0, (r3 2) T?*>»K V^^XWll' r 3 2©t?rT 

^§M^y 2frhWt&mvtc{$.%ux?x# r ot^-rsrt^-efcSo ft 

20 ifp^^y 2©tt^WLTKv^^ ro j ort*7?*>5, ^^eyga^J#Mi<z)x- 
* ro j >W^ffi£*k z.<r>?—9 ro j ^^^r0tf^^5o 

}ftJMrt-# I 2tti«it4 0 0 1 hKZoXmZtlZa. d d, rO, rlt 
fe«9 x l/'^TWll' ©W?** r OfcVv 1 .** r l©H«:;toJlU ^© 

25 fcs ro j ti/^^r rij aym***^ r u asw? 

r Ofcfcft&ttfbS. I 3liiW2 8 0 4 2 OhiaotS 

SftSload, (r3 3), rOffet), V^TWH' ®^?r 
3 3©fii&7KV^iLt, l/^^r OtfJffi&^Mfo^y 2 Kl*#3&tH*9$rc 
fc6o if^tLtll^^ r 3 3:8S*i-fl.*M*!J 2 ©^ •=& y IB?!!#M2 ©T 
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I 4«*Wre4 8 040 1 hfcio-C^StbS add, r 3 2, 
rl t3bt), i/^7Wll' <DV*?*9 r 3 2l:v^^ r 1 ©ISSrJnSf 

r 3 2©C3#t?*)S r 0 J fcVS^^r l©fn?&5 Tlj A$JpJ|tStb, 
* rij &V*?*9t 3 2fc*t3&*ft3o im#I5tt«ST?48 0 4 
2 1hfcJ:oT3{£ifc5add, r33, r 1 T?*> 19 , V*?*9T W 1 1 ' © 
I^**r 3 3iCV^^r l^tMlt, j e<0jte*&I'^**r 3 3» 
tttS^lfW. ft^attt^^r33©rt»5 TOj fcVS?** 

r noflfrcfcs rij ru &vV*9t 3 3ff^l 

*JMH*#I 6 tt«St«4 8 0 4 4 1 htaott^S add, r 3 4, 
r 1-Cfc9, w^^TW 1 1' <DV*?*9 r 3 4C^^ r 1 ©HSrJPjl 
LT> *©tt*&V$?**r 3 4 if^fcttft^^ 
r 3 4©ft*TJJb« TO J t^^rlOlt&5 rij . j&SJp#&ft v 
ft rij 3851^5?^^ r 3 4Kl#£&3;*l3o £©iS3M^# I 4~# I 6iUo 

^TK^AwtilU rij »S$tl5 0 I 7i«fgt8C0 

44023h(ao-Ct^5cmp, r34, r35T?fc*)> l^**TW 
11* ©l^S?** r 3 4<Dftmt V*?*9 r 3 5.<Dfo%k%ttMU %<Dfe&ffl 
tm&n. zero flag^ rij Y U &ftoTV>5»£-tt l"0j hi - 

5rt^-Cfe5 0 ttf^LTftl^*^ r 34tV^^r 3 5©«T?&5 r 1 J 
t ri 0J RAttS®*?* zero flagKltt TO J iMzy h£ft5o zero flag©ftt 

&##^# I 8ftiWE0 0 0 0 OhKUCoT^&ftS j ump n z, 
LOO P~Cfo !9 s zero f lag# T 0 J LOOPt?* £ fr5 9^^fWW « 

"t-rt*-e&5„ fifittlt zero flagflS TO J ©»frttWtP«r«J|t*^# I 1 
(C^-To ±B©ttfts#l 00* fc?>SSft$fcvS?**r3 4©iGas rioj K 
£9, *JMM*# I 7 {-J:?) zero flag^ flj pty>$*l> I 8 T? 
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l^*yT i fl^bf y bt^-O^t^lfcWitk^, SMMKR 
OM14 r i tf* pTflfcft So 

»vvc\ W^^n-feylM 0 1 fc*5tt5»ft^R:oV^RI3fc«. 02 
y'PT'n-feylM 0 1 ti8»t5«lf^«*aH"7n-^-Y- bT'&So 0 
2 6ARtf@2 6B[^t'y h«7G5 tf 3-y' 1 3 fcfcrtS&SfllSr^l-? n- 

OM1 4*>fe«*W**l/fcffilt^ , >= t ^9AAPd»bH2 2Rl*bfcai[**^# I 

4(citt rv^^iiu rv^^a«2j t3-K roj asiB3£ 

try htm=5 try h©±{fctc8 try h<Z> l"0j «riI2)Pl-$ £ 5 Hit fc £*i3o - 
©Sfya^yACS^^T, 0 2 4K^Lfcfl*gM^y 2 <Z>*cDt< * JJ Efll#. 

tf, 6iO^^r0, rl, r 3 2, r3 3, r3 4, r35tiU, r 
O^TO, r l#$J»Htt rij , r 3 2RT$x 3 4 3&S*fc*fflMt l"0j , r 3 3 
&tfr 3 5»»Hji ri oj jWRJESfiS. i*Lfe©HSr»tatp»&tt^ £fr 
^^-y5 1tli^^Wl 1' Ki#t&#-T Ku^Aw^ffl* 
$ti> ^offll ro j , rij „ rioj «^§tu5 0 £ ft b 

-/13ttROMl4HflBB^p^A APSrWftSttUtD, 
i©^n^9AAP*<!WUrMft©iWMlo***^# I 1~# 1 8*tfcWi" 

So 

^CD^tfy h^TCX^-^l 3I^Jitl 0 2 6 Afc7F~ry-7/V-?-y*=i 
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2 (C^=fT UTf lag condition, jump address§rffi7Jl-5 0 U , y)\r-^ 
yO^fy^F 1 icy ^^yf5o ^fyyG2t'»Mi^ 3 urn 

iilj fc»fc$;K/rv*5=i-m r o j Xtt r l j ^Sr^*y^-r5o r ^ 

10 fm=5b i tCD±&8 tfy He Toj fcttiULTl 3 b i tft£-f5o ^©m, 
HI 2 6 B P-?-* — h CD^X v 7G 7 \£&f?t&o 

^(D^yfGsx risVxfimmii fc=*-K rij ^iB^^tir 

V^^fi^s^Gefc^fTbT I" lj ©#^fc* y hffenfc 1 3 

b i t«atffi^P^7AAP^bt!)fflto ^LT, 02 6B^7n 

2j fcEfc&h/rv^a-Ktt roj Xtt rij ^Sr^s^i-S. rw?** 
a«2j iu3^K roj im&*ty<x\^m&\**Ty7G8\mfi\sX o$? 

**#-§-2J ©#^tfy Mfcm*5 b i tftiUBi7*o^AAP*>bft5 
ffl-f 0 -t<E>8U ^ryT'G 9 iz&ffLX l>s?**#-§-2 J 0^^5/Mm= 
20 5 b i t©±&8 try M£ roj ^tt^LTl 3 b i tft^-f^o %<Dm, XT 
y7*Gll^fit5. 

^fy7*Gl 0»fTUT l>^x*#-§-2j (D4r$Vy hftnSrl 3 b i 

25 t, i>^**##ij , rvi?**#*2j > rrm^#uM rr 
U XV rw?**«R2j tiffin ^©^©©fcJMr'frff i i~# 
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S 9 Kite 1 o a dift<$\ a d d^, cmp^, jump^ 

£3l$tff-i§-s i ofcf±r^-fe^^sfe# l, r?±xjjm#2, 

^^#-^r 0, rl- • - I, 7 7^tl (flag condition) Ht.WJ^'yfT K 
5 ^Wff#S 4iif3-^l 3 frtb-fo^mmhXT-b^ 

i/-^5 2^ttS^$tl5o ROM1 4T*ffi/P^7AAP»tilti 

ffi (7K^) tt^om*!?^5 4 (PC) {dioTJ&S^tlSo £*b£> 

^fflUf - 2X*\*fit^\?y hOLTC?*—?! 3j0>kffi#£ 

10 jl5#^ftO«lflr#S 4££<5lvC:/P^?.k;fr#:^ 5 4&0«§gfi : *7 i - WiX 
1 £0J#?1-5o «*.f& Si^^y5 2tt^ify Mjcr^-yi 3 
a»fcitHHrJ§-s 9Xt*#3IScflr-8-s 1 o^Hfr^x- 
5 ^#Kn^*firWI*ft«*s 2 9 zmt)~rz> 0 MftxT- KS^-y5 1 Tff*# 
^fr«m-^S2 9{c:^VM:^^^^IH^-rs 0 :r-^«& 

9fcf4S^j«iflr#s 2 4#tftf7$*i,5„ f-^©iuii^ai, ^^rw 

11' fcttfflUT KV^Ar^tb^3$tu5o 

5 1 Ofcf±?y^*l*Pflr-S-S 3 8#tttf7$*i5. y^^fcHtfMMW 
20 $Hi^s i 6*sw^$*ls 0 ^©UtrasHT-t-Sfc, ^f-h-^^ys 

yAXVls? 5 4©fl[*5i«>5«J;5 tC**tL5o ^b/?W?^ 5 
pVhflffiPfltg-S 3 Ofcg^TROMl 4^fe i BE^D^7AAPSr^ttl1- 

25 hfflMtS5?r r+lj LT-T^^y ^Vh-f-Si^^^HSo 

5 2 ©M«a L»J#£$tf -C«*lfr^# I 1 SrgtflR 5 i , Hilt 1 4 
0 0 2 0 hfcJ:oT*$tl5 1 o a d, r 0, ( r 3 2) fc^V^TW&^fll* 
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9B»U ^§M^y 2^atfj£:ftSo ^LT, l^**TW 1 1 
' O^^r 3 2©t*TKl/7tU fl-lfM^ y 2 *»e>K*ffl Lfc{i£ U-^ 
5 ^^rOi^fS, V^r3 2Cfi!)S To J -e&5©T\ SI 2 

4fc*Lfc*MM*y 2<ar Ku*# roj wrt^fcS^yiB^Ml^x 

roj ^^ttl^tix :©r-^ roj r 0K:»ta*tbS o 

10 ^©9 f -^i53S^$tbSJ:5fc, IWS2 4Mt5, r*Ui<fc«9, 
iifia^/K^Aw= roj ^k^^TW 1 1 ' letters,, -fcOflK 

15 lfi^ttfflU^^-r 2©*^-lKttJLimpSrStfCjW|E**# I 2 

trSJtflJtSi^ #WBT*4 0 0 1 h£«fcoT^£;ft,5a d d, r 0, rltS^ 
K^^TWll' <OVi?x9 r 0!:i/i?^^ r l©fit£MU -tOJlS 
^k^^rOMtS. r©it, W^^rOCfiftfeS I"0J (ell/ 
^**r r i j *oi* r 1 J r Ofc#£ 

20 

^5 2©#*wifflL«*srftrtTaij|tiii^# 1 3&&\mz>k. mumx«2 8 o 

4 20hlCj;otg^l oad, (r3 3), r 0 fc£-3Vvt VS^^TV 
1 1 ' ©^^r3 3©M7K^iL-C, W?** r 0 OttSrfl-SM^ 
25 V 2 tC«f#3itfo W-^ 5 ^^ r 3 3^-f-^^^.y 2 ©^^y|E^J# 

M2©7KVX|cf-^ Tlj iS«a**l/5. XTv^F 5X*mftX 

ttHlHH^# I 4£gtt&5£, «HWS"T*4 8 0 4 0 1 htCj;oT^£*l<5a d d, 
r3 2, rl|:S^t^?7Wll' ®l/^^ r 3 2|i:^?rl 
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3 2©rtfefc§ roj r loffi-efcs r i j ^p#$ti, ^oM^ 

Tlj ^v^^ r 3 2(C##^ttt5o i©SI^#I4(aot^f 

AwtiibT r i j mm&tiZo 

^5 2©^ifflLW^(ttiI^# I 5?rS«§<b, WiX*4 8 0 
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